The L 2,3 ELNES of the transition-metal element can provide useful information such as the oxidation state, spin state and atomic coordination of selected element. In spite of the potential usefulness, it is not fully utilized because of the difficulty in the interpretation of spectra. Strong correlation among electrons and that between the core-hole and the excited electron totally changes the spectral shape when the atomic orbital of the excited electron is spatially localized as in the case of 3d orbital for transition metal compounds. The 3d electrons show widely spread multiplet structures even at the ground state because of the strong correlation. The spin-orbit splitting of 2p core states introduces further complexity into the spectra. Therefore, theoretical spectrum by the one-electron calculations cannot be used to reproduce the experimental spectrum in general. In the group of the present authors, a novel calculation technique that can directly deal with both multi-electron problem and the relativistic effect has been developed [1]. Electronic correlations among 3d electrons and a 2p hole are rigorously calculated by taking Slater determinants of all electronic configurations made by molecular orbitals. The new technique can be used to predict L 2,3 -edge spectra quantitatively without any adjustable parameters. Some of recent results including Ni L 2,3 ELNES of NiO, LiNiO 2 and NiO 2 (Li-extracted LiNiO 2 ) are presented.
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